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This report is one of six Naval Postgraduate School technical reports
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Gerald L. Musgrave, and John W. Creighton.
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by: William H. Githens, Richard S. Elster,
Gerald L. Musgrave, and John W. Creighton.
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DESIGN OF AN OPERATIONAL MANAGEMENT BY
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by: Gerald L. Musgrave, Richard S. Elster,
John W. Creighton, and William H. Githens.
6. NPS-55Rr73061
STATISTICAL ANALYSIS OF PERSONNEL DATA USING
FACTOR SCORING, CLUSTER ANALYSIS, AND MULTI-
DIMENSIONAL SCALING
by: Robert R. Read, Richard S. Elster,
Gerald L. Musgrave, John W. Creighton,
and William H. Githens.
An executive summary of the entire project follows, and any additional
information about the project can be obtained from the Project's Principal
Investigator, Dr. Gerald L. Musgrave, Department of Operations Research and




THE PERSONNEL DEVELOPMENT AND EVALUATION SYSTEM
INTRODUCTION
The purpose of this research project was to develop and Implement a
management system to more effectively utilize civilian professionals.
Two "test bed" activities were selected—Naval Supply Center and Naval
Regional Finance Center, both in San Diego, California. The project has
four parts:
1. Establishing a Group Appraisal System.
2. Developing a Goal Setting System.
3. Constructing Performance Rating Scales.
4. Developing Career Ladders.
GROUP APPRAISAL
The management development program involved civilian professionals
at the two commands in group performance appraisal sessions. A professional's
work performance was usually appraised by his supervisor and by the super-
visor's superior. This group would meet with a member of the research team.
The appraisals conducted by these groups were focused on, and limited to,
intra-appraisee considerations. That is, the appraisal committee considered
the individual in terms of his greatest strengths and his least strong
work performances, but did not compare the appraisee with other individuals.
Recommendations for the appraisee, for the appraisee's supervisor, and for
the organization were then made so that this appraisee (a "human asset")
could grow in worth to himself and to the organization.
A summary of the appraisal committee's thinking was then written by
the research team member who had attended the committee's meeting and
given to the appraisee's supervisor for his review. The supervisor then
discussed the appraisal with the appraisee, stating that this is "how others
see and interpret you," and that "here are our thoughts on how you might
further develop and utilize your talents."
The responses to the appraisal program were varied. A number of
appraisees stated informally that they felt their appraisal session with
their supervisor had been one of the most meaningful experiences they had
while in the Civil Service. Many supervisors, however, experienced their
first exposure to a face-to-face dialogue with one of their subordinates
and found the feedback session to be somewhat traumatic. The development
of supervisory skills in these feedback behaviors appears to be a crucial
requirement if face-to-face dialogues between supervisors and subordinates
are to become common and meaningful.
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GOAL SETTING
Another part of the project was to establish a framework to foster
and facilitate a "result oriented" management system. Our experience was
that effective goals could be established and that while it took time to
develop goals, the act of setting goals was beneficial to the organization.
Goal setting was new to managers and they were resistant to formaliz-
ing goals. Some of the resistance seemed to be attributable to unfamiliar-
ity with the concept of producing results, as compared to being engaged in
activities. Another resistive force seemed to be the fear that goal setting
would be used for punitive managerial actions.
We believe that after more experience is gained in goal setting and
when employees' fears of consequential management action are found to be
unwarranted, a greater acceptance of the program will result.
Our research at the Naval Postgraduate School and the San Diego
Centers leads to the development of a new Goals and Controls System. This
system includes a Work Performance Folder and a Goal Setting Manual that
is to be used in conjunction with the folder. The system can be used to
formulate goals, monitor and control performance, and to appraise work
performance at the end of the year.
PERFORMANCE RATING SCALES
Section IV of this report presents the rating scales which were
developed for professional occupations in Supply and Finance.
ANCILLARY STUDIES
The project report includes a number of sections which are indirectly
related to the central issues of performance appraisal, goal setting, scale
construction and career ladders. These related sections- include analyses of
questionnaires administered to individuals at the Centers, bibliographic
resource materials, and a number of related ancillary studies. These
studies are related to human asset accounting, goal setting, auditing, and




During Fiscal Year 1972, the Navy Material Command financed investiga-
tions by Naval Postgraduate School (NPS) faculty as part of their explora-
tory research directed at developing methods and means for improving organi-
zational effectiveness. In the course of various dialogues concerning NAVMAT
operations, topics related to the age and replacement of professional civilian
personnel were discussed. These discussions then turned .to the issues of
performance evaluation and management by objectives. The Office of Civilian
Manpower Management (OCMM) became interested in these problems, and the NPS
was requested by NAVMAT and OCMM personnel to submit a proposal for implement-
ing some relevant managerial programs during FY 73. NPS responded with the
proposal included as Appendix 1.
The proposal involved the following main objectives:
1. Developing for each civilian professional specific ways in which
he can improve his knowledge, skills, attitudes, or behaviors to make him a
more valuable human asset for the Navy.
2. Develop for each civilian professional a list of specific ways in
which management can better utilize his talent.
3. Advise each civilian professional of what his boss wants him to
accomplish during the coming year, and the evidence that will be used to
judge such accomplishment.
4. Generate for each professional position the best performance
rating scales allowed by current technology.
5. Generate "career ladders" for civilian professional jobs that
relate field jobs to jobs in Washington, D.C. These "ladders" were to be
based on the similarities and differences between and among jobs.
The on-site locations for this "demonstration" project were the Naval
Supply Center, San Diego, and the Navy Regional Finance Center, San Diego.
The main administrative offices for both organizations are located in the
same building and both organizations are served by the same personnel depart-
ment. Tables of organization for these two organizations, which show only
the professional civilian billets and the hierarchy above them, are presented
in Appendix 2. These two organizations were chosen because: (1) they are
located in the same building, (2) this choice would allow one of the principal
investigators to be on-site full-time, (3) they were within reasonable com-
muting distance from the Naval Postgraduate School in Monterey, and (A) both
were considered by NAVMAT and NAVCOMPT personnel to be relatively healthy
and efficient organizations.
A combination of "Management by Objectives" and "Group Appraisal" was
used in accomplishing the first three of the five above objectives. Working
from the higher toward the lower positions in the organizational hierarchy,
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each supervisor called a committee meeting with his supervisor and several
other employees who would have been in a position to observe the work
performance of the appraisee. Following a brief discussion of the "strongest"
and "least strong" aspects (intra-individual) of the appraisee' s performance,
the committee developed a list of recommendations in keeping with the first
two of the aforementioned objectives. (Each of these discussions focused
only on intra-individual differences.) Following this group meeting, the
supervisor conducted a counseling session with the appraisee during which
the opinions and recommendations of the committee were discussed. With this
as a background, the supervisor and appraisee then worked out a list of
specific goals for personal development to be accomplished during the coming
year. In addition, based on the requirements and expectations of work
accomplishment for the coming year as worked out by the supervisor and his
boss, the supervisor and the appraisee (subordinate) worked out a list of
goals for organizational accomplishment (objective //3) applying to the
appraisee. Thirty of the 85 professional employees at NSC and all 25 of
the professional employees at NRFC were covered by this program. Part II
of this report deals with the developmental activities involved in objectives
1 and 2, while Part III of this report is concerned with the MBO portion
(objective //3) of the project.
Generation of the best performance rating scales for each professional
job (objective #4) involved the following scale construction steps:
1. A group of employees (3 to 6) familiar with the job listed the
most relevant aspects of performance for the specific job.
2. The group then generated "specific" behavioral examples they had
observed that demonstrated high and low performance on each performance
aspect.
3. At a later time, these behavioral incidents were presented to the
individuals in the group, who assigned them to the rating scale (aspect)
and rating scale level (low to high on a 5-point scale) that they thought
appropriate.
4. Incidents that were not by consensus assigned to the same location
(both rating scale and level) were eliminated.
This procedure yielded rating scales that are relevant to the job being
rated and that are "anchored" by specific behavioral incidents representing
on the scales the various levels of job performance.
Rating scales were constructed for 6 of the 27 civilian professional
jobs at NSC and for 3 of the 7 jobs at NRFC. General "supervisory" scales
were constructed covering 11 of the 21 remaining jobs at NSC and all 4 of
the remaining professional jobs at NRFC. Part IV of this report and Technical
Report NPS55Gh73063 present the scale construction work conducted during
the research project.
In support of objective //5, a task inventory asking employees to list
the degree to which they were involved in various activities was administered
to 85 civilian professionals at NSC and 26 civilian professionals at NRFC.
The same inventory was completed by civilian professionals in NAVSUP
and NAVCOMPT in Washington, D.C. The data from the responses to this in-
ventory formed the basis for the investigation of career paths, which was
objective #5 of this project. The research done on career paths is described
in Technical Report NPS55Ea73062.
Another technical report in this series, NPS55Rr 73061, contains
ancillary studies conducted during the term of this project. These studies
included one using multidimensional scaling in examining how supervisors
differentiate among their subordinates, and another effort which involved
developing a comprehensive bibliography of the Management by Objectives
literature.
The remainder of this report, NPS-55Gh73063, constitutes a manual for
rating the performances of individuals in a number of Supply and Finance
professional occupations. The rating scales and the procedures in this
manual were developed during on-site research. The procedures used for
developing these rating scales are described in one o.f the technical reports
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PART I.
INSTRUCTIONS FOR COMPLETING THE PERFORMANCE EVALUATION RATING FORM (Form ff
Purpose : To provide for documentation of an employee's work performance which
may be used:
A. To meet CSC regulations requiring an annual assessment of an employee's
level of performance;
B. As a basis for administrative actions (promotion, demotion, special
awards, validation of the Position/Job Description, etc.);
C. To provide a means by which a supervisor can make rating evaluations
of an employee's job performance based on documented specific behaviors.
To Complete the Rating Form :
A. Section I : SPECIFIC ACCOMPLISHMENTS : Consider the employee's overall
performance during the rating period, and list all specific accomplishments or
noteworthy incidents In which he has had a major role. In order that the evalu-
ation be completely objective, negative information should also be included. It
is important that the employee be allowed to provide input information Cor this
section. Discuss with the employee beforehand all accomplishments, specific
goals that have been met (or the reasons they haven't been met), etc. If nega-
tive information is being considered, discuss the problem area with the employee.
This section may also be used to justify an overall performance rating of Out-
standing or Unsatisfactory (see Section III), or to justify a High Quality Step
Increase (see Section IV.C).
B. Section II : JOB PERFORMANCE RATING SCALES:
1. Look up the specific job held by the ratee in Part. II of this man-
ual (Part II is an index of all jobs). Part II will refer you to the location
in this manual where you will find the rating scales to be used. Using the
scales presented as worksheets, make your ratings as follows:
a. Work on one rating scale at a time;
b. Consider the specific behaviors listed on that scale and the
behaviors of the employee being evaluated. Please understand that the behav-
iors listed cannot cover everything, but arc only examples of the kinds oC
behaviors you should think about. Any behavior demonstrated by this employee
whiqh seems to reflect a valid scale level, but is not included on that scale,
should be entered on the worksheet in the blank box under the appropriate level
(1-High through 5-Low);
c. Mark the ratee on one point on each rating scale. This deci-
sion should be based on all the relevant information available. Pick a point
(1 through 5) which best describes Lhe ratee* s performance.;
d. Transfer the scale titles and rating marks to Sec lion II of
the Evaluation Form.
vxn
2. Keep your worksheets so you can use any information that is relevant",
on future ratings. You will periodically be asked Tor any incidents generated.
These incidents will be used to periodically update the form.
C. Section III : LEVEL OE PEilFCIlMANCE: In compliance with CSC regulations,
it is necessary to make a global cvalaiative judgment of the employee's level of
performance. Keeping in mind the accomplishments listed in Section I and the
ratings given in Section II, mark the employee's overall performance as Outstand-
ing, Satisfactory, or Unsatisfactory.
1. Outstanding Performance: May warrant a quality increase or sus-
tained superior performance award (see Section IV.C). Written documentation
must be given to justify a rating of Outstanding. Section I may be used for
this purpose.
2. Satisfactory Performance: Ranges from marginal performance through
acceptable competence to just below Outstanding. It does not automatically
grant a Within Grade Increase (see Section IV. B.), but it also does not preclude
a mone t ary award (see Sect io n IV . C . )
.
3. Unsatisfactory Performance: If Unsatisfactory performance rating
is contemplated, action should be initiated to issue a 90-day warning. (Con-
tact Personnel Department), Written documentation must be given to justify a
rating of Unsatisfactory. Section I may be used for this purpose.
D. Section IV :
1. Position/Job Description: Review the employee's Position/dob De-
scription to insure it is up to date and properly reflects the duties being
performed by the employee. If not, action should be taken to update the Po-
sition/dob Description.
2. Within Grade Increases: Mark whether or not the employee's per-
formance is of an acceptable level of competence. If so, and the evaluation
is bcin£ made on employee's anniversary date, a Within Grade Increase will be
processed. If not, the Personnel Department should be contacted at least 75
days n advance of employee's anniversary date for preparation of the notice
to withhold Within Grade Increase.
3. Salary Increases and Cash Awards:
a. If a High Quality Step Increase is being recommended, justi-
fication should be made in Section I of the Rating Form.
b. For other awards (Sustained Superior Performance, Superior
Achievement, Social Act or Service), complete NavExos Form 12450/6. (A
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Scales required to evaluate this job:
1. ABILITY TO INSTRUCT OTHERS
2. ACCEPTANCE OF INFORMATION BY CUSTOMER ACTIVITY
3. ASSESSMENT OF WORK PRIORITIES
4. KNOWLEDGE OF SUBJECT MATTER
5. LEADERSHIP
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Scales required to evaluate a Supervisor/Manager:
1. ACTIVE ORGANIZATION & PLANNING
2. ATTITUDE TOWARD SUBORDINATES
3. CONCERN FOR COMMAND GOALS
4. COST CONSCIOUSNESS
5. DEVELOPMENT OF SUBORDINATES
6. EVALUATION OF PERFORMANCE
7. SOCIAL AWARENESS/EEO
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PERFORMANCE EVALUATION RATING FORM
NAME | SOCIAL SECURITY NO. PAYROLL NO.
:;oue P D NO. POSITION TITLE SERIES GRADE STEP ANNIVERSARY DATE
WITHIN GRADE INCREASE Q IS f~) IS NOf DUE FOR CONSIDERATION
I* List specific accomplishments or noteworthy incidents (both positive .-ind negative)
during this reporting period. (Be sure to obtain relevant information from the
ratee prior to completing this section. Use additional pages as necessary.)
II. Instructions for completing the Job Performance Rating Scales:
A. Look up this job in the Rating Manual (Inst/Pub tt ).
D. Rate this employee using the instructions and Worksheets in the Rating
Manual
•
















]l don't have enough information on this aspect of this ratee's perform-
ance during the reporting period to rate him on this scale.
1 2 3 4 5
2. D
] I don't have enough information on this aspect of this rateets perform-
ance during the reporting period to rate him on this scale.
1 2 3 4 5
3.
(~~1 I don't have enough information on this aspect of this ratee's perform-
ance during the reporting period to rate him on this scale.
1 2 3 4 5
"• D
] I don't have enough information on this aspect of this ratee's perform-
ance during the reporting period to rate him on this scale.
1 2 3 4 5
5. a a
J I don't have enough information on this aspect of this ratee's perform-
ance during the reporting period to rate him on this scale.
1 2 3 4 5
6. n a a a
]l don't have enough information on this aspect of this ratee's perform-
ance during the reporting period to rate him on this scale.
1 2 3 4 5
7. nan a
1 I don't have enough information on this aspect of this ratee's perform-
ance during the reporting period to rate him on this scale.
1 2 3 4 5
s. D D
]l don't have enough information on this aspect of this ratee's perform-
ance during the reporting period to rate him on this scale,
1 2 3 4 5
*. d a a
2 I don't have enough information on this aspect of this ratee's perform-
ance during the reporting period to rate him on this scale.
1 2 3 4 5
io. d ana a
( |
I don't, have enough information on this aspect of this ratce'3 perform-
ance during the reporting period to rate him on this scale.
1 2 3 4 5
»• D D
] I don't have enough information on this aspect of this ratee's perform-
ance during the reporting period to rate him on this scale.
65
III. In compliance with CSC regulations, it is necessary to make a global evaluative
judgment of the employee's level of performance. For administrative purposes,
this evaluation is based on only three catagories:
A. Levels of Performance
1. OUTSTANDING Performance: Can give quality increase or sustained superior
performance award. Only one monetary award given in any one 5?. week
period .
2. SATISFACTORY Performance: Ranges from marginal, performance through
acceptable competence to just below Outstanding. It docs not
automatically grant within grade increases, but it also docs
not preclude a monetary award.
3. UNSATISFACTORY Performance: If Unsatisfactory performance rating is
contemplated, action should have been initiated to issue a 90-day
warning. If this has not been done, contact Personnel Dcpt.
B. The level of performance of this employee during this time period is:
1. OUTSTANDING 2. SATISFACTORY 3. Q UNSATISFACTORY
IV. Performance evaluations are required at certain times, but may be submitted at
any time. Certain administrative actions are based on performance evaluations.
The remainder of this form is designed to obtain your recommendations on these
actions.
A. Position/Job Description
1. Description adequately reflects work performed by incumbent.
2. New description is required since present one is inaccurate/outdated.
1. CURRENT & ACCURATE 2. Q NOT CURRENT
B. Within Grade Increases
1. Within grade increase will be processed.
2. Contact Personnel Dept. for assistance in preparing the notice for
withholding within grade increase at least 75 days in advance of
employee anniversary date.
WORK: 1. IS 2. Q IS NOf OF AN ACCEPTABLE LEVEL OF COMPETENCE
C. Salary Increase and Cash Awards (Quality increases or special achievement
awards may be granted at any time)
1. High quality step increase.
2. Other awards, complete NavExos Form 12450/6.
I RECOMMEND: 1. Q HIGH QUALITY INCREASE -0R-
2a, SUSTAINED SUPERIOR PERFORMANCE 2b. SUPERIOR ACHIEVEMENr
2c. SPECIAL ACT OR SERVICE
I certify that the above named employee's position is necessary and that the. position/
job description and work performance arc as indicated above; and that the information
presented and the ratings given on this form properly reflects, to the best of my
judgment, the performance of this employee during this reporting period,,
SUPERVISOR/RATER ' S SIGNATURE
*I)ATE PERFORMANCE DISCUSSED EMPLOYEE'S INITIALS APPROVING OFFICIAL'S SIGNATURE DAT
REVIEWING OFFICIAL DATE
APPEAL RIGHTS. Tlic employee has 30 days from thin date to appeal a SATISFACTORY or
tlMPA'i'TOl'Af'l'/lDV — ^ t- .'„»../ 66
.
APPENDIX B
SAMPLE NAVEXOS FORM 12450/6
67
AWARD RECOMMENDATION FOR SUPERIOR KXKWMXXKflDfiX ACHIEVEMENT
NAVEXOS 12150/6 (-U 49) 0104-962-3960
TO: Incentive Awards Committee (Ref: NCPI 650) DATE:
I recommend that award consider at ion be given for the superior accompl ishment herein descr ibed which was
per formed by the employee , or group of employees named below.
RECOMMENDED BY POSITION (Shop. Dept.. or Div.) AND NAME OF ACTIVITY
EMPLOYEE (Name: Last First; Badge or Payroll No.) POSITION: Shop. Dept. or Div. GRADE ANNUAL BASE PAY
-
(Attach a list for additional employee s)







2. ESTIMATE OF .BENEFI TS







SLIGHT ~] MODERATE "1 HIGH 1 EXCEPTIONAL
EXTENT OF APPLICATION J LIMITED ] LOCAL ~\ EXTENDED ] BROAD J GENERAL
B. TANGI BLE BENEF ITS (In table below compute labor saving s at actual cost .
)
ITEM
LABOR MATERI AL TOTAL
MAN-HRS. PER DOLLARS PER
TOTAL









3. DESCRIPTION OF ACCOMPLISHMENT:
(If more space is needed, use reverse side, with this end of the page up. ) ^m
4. DOES THE SUPERIOR ACCOMPLISHMENT CLEARLY
EXCEED NORMAL JOB EXPECTANCY?
YES NO
6. IF IMPROVEMENT CAN BE USED ELSEWHERE, INDICATE WHERE
5. IS PATENT INVESTIGATION RECOMMENDED?





1 IN OTWfR GOV'T





Headquarters, Naval Material Command (CP-5)
NMAT-09
Crystal Plaza #5
2211 Jefferson Davis Highway
Arlington, VA 20360
Naval Supply Systems Command
SUP(09T)
Crystal Mall 3
1931 Jefferson Davis Highway
Arlington, VA 20376




1931 Jefferson Davis Highway
Arlington, VA 20376
Office of Civilian Manpower Management (PLA-1)
Deputy Director Capt. Richard Fay
Pomponio Plaza
1735 N. Lynn Street
Arlington, VA 22209
Naval Facilities Engineering Command Headquarters
MARAVICH, Millicent NFAC
11533 HOF Bg 2
325-8573
Hoffman Bldg. H 2
200 Stovall Street
Alexandria, VA 22332
Office of Naval Research (BCT #1)
Organizational Effectiveness Research Program
ONR-452
Balls ton Center Tower #1
800 N. Quincy Street
Arlington, VA 22304
Office of Assistant Secretary of Defense
(Manpower and Reserve Affairs)
Director of Manpower Programs










Dr. Gundar King 1
Dean, School of Business
Pacific Lutheran University
Tacoma, Washington 98447
Naval Personnel Research and Development Center 1
M. Wiskoff
San Diego, Calif. 92152
Naval Audit Service HQ 1
Mr. J. Huff
Falls Church, VA 20315
Naval Supply Systems Command 1
Library
Crystal Mall 3
1931 Jefferson Davis Highway
Arlington, VA 20376









Defense Documentation Center 2
Cameron Station
Alexandria, VA 22314
Chief of Naval Research 2
Department of the Navy
Arlington, VA 22217









Library (Code 55) 2




Professor William H. Githens, 1
Professor Gerald L. Musgrave, 5
Professor Richard S. Elster, and 1
Professor John W. Creighton 1







DUDLEY KNOX LIBRARY - RESEARCH REPORTS
5 6853 01062416 6
Ift-W
